Low threshold voltage, high transconductance DNTT transistors (OTFTs) with interdigitated source/drain contacts can provide low-voltage transistor amplifiers with a.c. cut-off frequency in excess of 10 kHz [1] , making them suitable for wearable sensors. This paper presents an in-depth study of the geometry of such transistors fabricated on PEN. Changes in channel width-to-length ratio W/L were achieved by varying the W from ~12 to ~18 mm and L from 20 to 50 μm, leading to W/L of ~300 to ~900. The OTFTs exhibit threshold voltage from −0.33 to −0.74 V, field-effect mobility from 0.17 to 0.42 cm 2 /V⋅s, on-current from 28 to 67 μA (at VGS = VDS = −2 V), off-current from 6×10 [6] The use of interdigitated source/drain contacts allows increasing the channel width of the transistor while keeping the transistor area small. As a result, the transconductance of the transistors can be further increased; making them suitable for applications where moderate switching speeds, low supply voltage and voltage gains are required. This current work reports flexible OTFTs on PEN foils (Optfine, DuPont Teijin) whose transconductance far exceeds that reported in [6] , while providing the understanding of such transistor geometries.
I. SUMMARY AND MOTIVATION
Low threshold voltage, high transconductance DNTT transistors (OTFTs) with interdigitated source/drain contacts can provide low-voltage transistor amplifiers with a.c. cut-off frequency in excess of 10 kHz [1] , making them suitable for wearable sensors. This paper presents an in-depth study of the geometry of such transistors fabricated on PEN. Changes in channel width-to-length ratio W/L were achieved by varying the W from ~12 to ~18 mm and L from 20 to 50 μm, leading to W/L of ~300 to ~900. The OTFTs exhibit threshold voltage from −0.33 to −0.74 V, field-effect mobility from 0.17 to 0.42 cm 2 /V⋅s, on-current from 28 to 67 μA (at VGS = VDS = −2 V), off-current from 6×10 -12 to 7×10 -8 A, and subthreshold slope from 65 to 266 mV/decade. While the OTFTs exhibit large on-state drain current and a.c. transconductance, smaller L leads to a slightly reduced mobility. In addition, the OTFTs with the largest W of 18.23 mm possess the lowest off-state drain current and subthreshold slope.
II. ADVANCES OVER PREVIOUS WORKS
The implementation of OTFTs in flexible electronics and sensors has grown exponentially in recent years. Examples include disposable sensors [2] , flexible displays [3] , biosensors [4] and radio frequency identification tags [5] . Traditionally, OTFTs have a 'standard' geometry where the rectangular source and drain contacts are separated by a gap. The typical W/L of 10 to 30 and the field-effect mobility of 0.5 to 1 cm 2 /V⋅s lead to transistor on-current of a few microamps. Low-voltage DNTT transistors on PEN with such a standard source/drain contact geometry have shown transconductance of 12 μS and operation up to 1 MHz. [6] The use of interdigitated source/drain contacts allows increasing the channel width of the transistor while keeping the transistor area small. As a result, the transconductance of the transistors can be further increased; making them suitable for applications where moderate switching speeds, low supply voltage and voltage gains are required. This current work reports flexible OTFTs on PEN foils (Optfine, DuPont Teijin) whose transconductance far exceeds that reported in [6] , while providing the understanding of such transistor geometries.
III. RESULTS AND METHODOLOGY
P-type OTFTs based on dinaphtho-[2,3-b:2',3'-f]thieno [3,2-b] thiophene (DNTT) were fabricated on PEN following a procedure described in [1, 7] . The material and thickness of each layer from bottom to top is as follows: the gate electrode is made of 30-nm-thick Al, gate dielectric is a bi-layer of AlOx (13.8 nm) coated with a monolayer of octadecyl phosphonic acid (C18PA, 2 nm), organic semiconductor is a 20-nm-thick DNTT and the source/drain contacts are made of 50-nm-thick Au. A top view of two OTFTs demonstrating the varying channel width, cross-sectional transistor view, and transfer characteristics are shown in Figure 1 .
For the purpose of analysis, the transistors were divided into 3 groups based on their channel lengths, i.e. 20 to 30 µm, 30 to 40 µm and 40 to 50 µm. The channel width was varied between 12.10 and 18.23 mm by adjusting the width of the gate electrode (see Figure 1) . As a result, the W/L varied from 290 to 910. The drain current and a.c. transconductance of the transistor in saturation operation is given by Eq. (1) and (2) respectively, where C is the gate dielectric capacitance, µ is the field-effect mobility, VGS and VDS are the gate-source and drain-source voltages, VTH is the threshold voltage, is the drain current, and gm is the a.c. transconductance. For the a.c. transconductance measurement, a 0.2 V peak-to-peak sinusoidal wave function with a d.c. offset of −2 V and frequency of 1 Hz was applied to the gate of the transistor and the drain current modulation was measured.
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